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1.  Inclosed  is  the  Phase  I  Inspection  Report  for  Lake  Denmark  Dam, 
Picatinny  Arsenal,  Morris  County,  New  Jersey  which  has  been  prepared 
for  the  U.S.  Army  Engineer  District,  Philadelphia.  A  brief  assessment 
of  the  dam's  condition  is  given  in  the  front  of  the  report. 

2.  Based  on  visual  inspection,  available  records,  calculations  and 
past  operational  performance,  Lake  Denmark  Dam,  a  high  hazard 
potential  structure,  19  judged  to  be  in  good  overall  condition.  The 
dam's  spillway  is  considered  inadequate  since  23  percent  of  the 
Spillway  Design  Flood — SDF  -  would  overtop  the  lam.  (The  SDK,  in  this 
instance,  is  the  Probable  Maximum  Flood).  The  decision  to  consider 
the  spillway  "inadequate"  instead  of  "seriously  inadequate"  is  based 
on  the  determination  that  dnm  failure  resulting  from  overtopping  would 
not  significantly  increase  the  hazard  to  loss  of  life  downstream  from 
the  dam  from  that  which  would  exist  just  before  overtopping  failure. 

To  insure  adequacy  of  the  structure,  the  following  actions,  as  a 
minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  using  more  sophisticated  methods,  procedures, 
and  studies  within  six  months  from  the  date  of  approval  of  this 
report.  Any  remedial  measures  necessary  to  insure  the  adequacy  of  the 
spillway  and  to  prevent  overtopping  should  he  initiated  within 
calendar  year  1980.  In  the  interim,  a  detailed  emergency  operation 
plan  and  warning  system  should  be  promptly  developed.  Also,  during 
periods  of  unusually  heavy  precipitation,  around-the-clock 
surveillance  should  be  provided. 
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b.  Within  twelve  months  from  the  date  of  approval  ot  this  report, 
engineering  studies  and  analyses  should  be  performed  to  determine  the 
dam's  embankment  and  foundation  condition  and  structural  stability. 

This  should  include  test  borings  to  determine  material  properties 
relative  to  stability  and  seepage  and  installation  of  observation 
wells  or  piezometers  to  facilitate  seepage  studies.  Any  remedial 
measures  found  necessary  should  be  initiated  within  calendar  year  1980. 

c.  A  complete  topographic  survey  of  the  dam  area  should  be  made 
within  twelve  months  from  the  date  of  approval  of  this  report,  in 
order  to  develop  a  detailed  plan  and  several  cross-sections  of  the 
dam.  The  location  of  utilities  on  the  dam  should  be  shown  in  the 
druwings,  and  any  benclunarks  shown.  The  headwater  gage  datum  should 
be  checked  during  the  survey.  Annotate  and  update  the  existing 
drawings  to  form  a  coherent  as-built  set. 

d.  The  following  remedial  actions  should  be  completed  within  one 
year  from  the  date  of  approval  of  this  report: 

(1)  Remove  all  debris  blocking  the  downstream  road  culverts 
and  the  channel  above  the  culverts. 

(2)  Remove  all  trees  from  t he  dam  crest  and  downstream  slope, 
from  the  spillway  area  and  from  above  the  culvert  structure.  Regrade 
tlie  downstream  slope. 

(3)  Study  the  need  for  additional  low-level  outlet 
facilities.  It  found  necessary,  initiate  installation  within  calendar 
year  1980. 

14)  Review  the  present  operational  procedures,  and  develop 
specific  guidelines  on  valve  operation  and  emergency  procedures.  The 
guidelines,  to  be  agreed  upon  by  upstream  and  downstream  users  and  by 
all  parties  concerned,  should  then  be  implemented. 

(5)  Remove  the  lish  trap  if  no  longer  needed.  Otherwise 
provide  a  new  trap. 

e.  A  formalized  program  of  annual  inspection  of  the  dam  should  be 
initiated,  utilizing  the  standard  visual  check  list  in  this  report. 
Headwater  and  tailwater  gages  should  be  read  out  during  severe  rain 
storms  and  at  routine  operating  and  maintenance  visits  to  the  dam.  A 
permanent  log  should  be  kept  of  all  maintenance  and  operating  events 
of  the  dam  and  the  lake.  The  downstream  embankment  lace  should  be 
checked  for  seepage  at  routine  visits,  and  movement  or  settlement  ot 
the  dam  embankment  should  be  monitored  by  means  of  surveying  monuments 
and  by  measurement  of  the  cracks  in  the  road  pavement. 
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3.  Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia,  22161 
at  a  reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 

4.  An  important  aspect  of  the  Dam  Safety  Program  will  be  the 
implementation  of  the  recommendations  made  as  a  result  of  the 
inspection.  We  accordingly  request  that  we  be  advised  of  proposed 
actions  taken  to  implement  our  recommendations. 


1  Inc  l 
As  stated 


(  ^OAMES  G.  TON 

Colonel,  Corps  of  Engineers 
District  Engineer 


Copies  Furnished  (trip) 

U.S.  Army  Armanent  Research  and  Development  Command 
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Dover,  New  Jersey  07801 

Attention:  C.  Berkowitz 
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IAKE  DENMARK  DAM  (NJOOOOt) 


CORPS  OF  ENi: INKERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


Thi«  dan  was  inspected  on  12  July  1*179  by  Frederic  R.  Harris,  Inc.  for 
the  U.S.  Amy  Engineer  District,  Philadelphia. 

hake  Denmark  Dam,  a  high  hazard  potential  structure,  is  judged  to  be 
in  good  overall  condition.  The  dam's  spillway  i s  considered 
inadequate  since  23  percent  of  the  Spillway  Design  Flood — SDF  -  would 
overtop  the  dam.  (The  SDF,  in  this  instance,  is  the  Probable  Maxi  min 
Flood).  The  decision  to  consider  the  spillway  "inadequate"  instead  ot 
"seriously  inadequate"  is  based  on  the  determination  that  dam  failure 
resulting  from  overtopping  would  not  significantly  increase  the  hazard 
to  loss  of  life  downstream  from  the  dam  from  that  which  would  exist 
just  before  overtopping  failure.  To  insure  adequacy  of  the  structure, 
the  following  actions,  as  a  mini  mum,  are  recommended : 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  using  more  sophi «t tested  methods,  procedures, 
and  studies  within  six  months  from  the  date  of  approval  of  this 
report.  Any  remedial  measures  necessary  to  insure  the  adequacy  of  tin- 
spillway  and  to  prevent  overtopping  should  be  initiated  within 
calendar  year  1980.  In  the  interim,  a  detailed  emergency  operation 
plan  and  warning  system  should  he  promptly  developed.  Also,  during 
periods  of  unusually  heavy  precipitation,  around-the-clock 
surveillance  should  be  provided. 

b.  Within  twelve  months  from  the  date  ot  apptoval  of  this  rep.-  . 
engineering  studies  ami  analyses  should  be  performed  to  determine  tin 
dam's  embankment  and  foundation  condition  and  structural  stability. 

This  should  include  test  borings  to  determine  material  properties 
relative  to  stability  and  seepage  and  installation  ot  observation 
wells  or  piezometers  to  facilitate  seepage  studies.  Any  remedial 
measures  found  necessary  should  he  initiated  within  calendar  year  l^SO. 

c.  A  complete  topographic  survey  of  the  dam  area  should  be  made 
within  twelve  months  from  the  date  of  approval  ot  this  report,  in 
order  to  develop  a  detailed  plan  and  several  cross-sect  ions  of  the 
dam.  The  location  of  utilities  on  the  dam  should  be  shown  in  the 
drawings,  and  any  benchmarks  shown.  The  headwatet  gage  datum  should 
he  checked  during  the  survey.  Annotate  and  update  the  existing 
drawings  to  form  a  coherent  as-built  set. 


one 


d.  The  following  remedial  action*  should  he  completed  within 
year  from  the  date  of  approval  of  this  report: 

(1)  Remove  all  debris  blocking  the  downstream  road  culverts 
and  the  channel  above  the  culverts. 

(2)  Remove  all  trees  from  the  dam  crest  and  downstream  slope, 
from  the  spillway  aiea  and  trom  above  the  culvert  structure.  Regrade 
the  downstream  slope. 

(3)  Study  the  need  for  additional  low-level  outlet 
facilities.  If  found  necessary,  initiate  installation  within  calendar 
year  1*180. 

(U)  Review  the  present  operational  procedures,  and  develop 
specific  guidelines  on  valve  operation  and  emergency  procedures.  The 
guidelines,  to  be  agreed  upon  by  upstream  and  downstream  users  and  bv 
all  parties  concerned,  should  then  he  implemented. 

(5)  Remove  the  fish  trap  if  no  longer  needed.  Otherwise 

provide  a  new  trap. 

e.  A  formalised  program  of  annual  inspection  of  the  dam  should  be 
initiated,  utilizing  the  standard  visual  check  list  in  this  report, 
headwater  and  tailwater  gages  should  be  read  out  during  severe  rain 
storms  and  at  routine  operating  and  maintenance  visits  to  the  dam.  A 
permanent  log  should  he  kept  of  all  maintenance  and  operating  events 
of  the  dam  and  the  lake.  The  downstream  embankment  face  should  he 
checked  for  seepage  at  routine  visits,  and  movement  or  settlement  of 
the  dam  embankment  should  he  monitored  by  means  ot  surveying  monuments 
and  by  measurement  of  the  cracks  in  the  road  pavement. 


APPROVED 


Colonel,  Corps  of  Engineers 
District  Engineer 


DATE : 
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PHASE  I  INSPECTION  REPORT 


Name  of  Dam:  Lake  Denmark,  I.D.  NJ00001 

State  Located:  New  Jersey 

County  Located:  Morris  County 

Stream:  Burnt  Meadow  Brook 

Date  of  Inspection:  July  12,  1979 


Assessment  of  General  Condition 


Lake  Denmark  Dam  is  an  earth  and  rock  fill  embankment  approximately  360 
feet  long  and  12  feet  high.  The  right  side  of  the  embankment  contains 
an  unregulated  concrete-surfaced  spillway  which  is  30  feet  long.  Bed¬ 
rock  outcrops  in  the  center  of  the  dam.  Lake  Denmark  Dam  is  in  good 
overall  condition.  There  is  no  major  sign  of  distress  or  instability 
of  the  embankments,  although  minor  surface  cracks  were  noted  in  the 
road  pavement.  Low-level  sluices  are  all  operable.  The  hazard  po¬ 
tential  is  rated  as  "high." 

The  adequacy  of  Lake  Denmark  Dam  is  considered  questionable  in  view  of 
its  lack  of  spillway  capacity  to  pass  the  PMF  without  overtopping  the 
dam.  The  spillway  is  capable  of  passing  a  flood  equal  to  22%  of  the 
PMF,  and  is  assessed  as  "inadequate." 

At  present,  the  engineering  data  available  is  not  sufficient  to  make 
a  definitive  statement  on  the  stability  of  the  dam.  The  following 
actions,  therefore,  are  recommended  along  with  a  timetable  for  their 
completion.  All  recommended  actions  should  be  conducted  under  the 
supervision  of  an  Engineer  who  is  experienced  in  the  design,  construc¬ 
tion  and  inspection  of  dams. 

1.  Develop  and  implement  formal  operational  procedures  containing 
guidelines  on  sluice  operation  within  twelve  months. 

2.  Establish  a  flood  warning  system  for  the  downstream  communities 
within  three  months. 

3.  Carry  out  a  more  precise  hydrologic  and  hydraulic  analysis  of 
the  dam  within  six  months,  to  determine  the  need  and  type  of 
mitigating  measures  necessary.  Based  on  the  results  of  these 
studies,  remedial  measures  should  be  instituted.  This  should 
include  the  installation  of  a  tailwater  gage. 


«*.  Install  observation  wells  or  piezometers  in  the  downstream  face 
of  the  embankment,  and  log  the  borings  to  determine  engineering 
properties  of  the  dam  fill  and  foundation  material.  This  program 
and  a  stability  analysis  based  on  the  findings  should  be  com¬ 
pleted  within  twelve  months. 

5.  Carry  out  remedial  measures  to  the  dam  structure  within  twelve 
months,  including  removal  of  all  debris  blocking  the  downstream 
road  culverts  and  the  channel  above  the  culverts;  removal  of  all 
trees  from  the  dam  crest  and  downstream,  slop^  from  the  spillway 
area  and  from  above  the  culvert  structure;  regrading  of  the  down¬ 
stream  slope. 

Furthermore,  while  of  a  less  urgent  nature,  the  following  additional 

action  is  recommended  and  should  be  carried  out  within  a  reasonable 

period  of  time. 

1.  Consider  providing  additional  low-level  outlet  facilities. 

2.  Conduct  a  complete  topographic  survey  of  the  dam  and  surrounding 
area,  in  order  to  develop  a  detailed  plan  and  several  cross-sections 
of  the  dam.  Annotate  and  update  the  existing  drawings,  and  form  a 
coherent  as-built  set. 

3.  A  formalized  program  of  annual  inspection  of  the  dam  by  an  Engineer 
experienced  in  the  design  and  construction  of  dams  should  be  in¬ 
itiated,  utilizing  the  standard  visual  check  list  in  this  report. 
Headwater  and  tailwater  gages  should  be  read  out  during  severe  rain 
storms  and  at  routine  operating  and  maintenance  vists  to  the  dam. 

A  permanent  log  should  be  kept  of  all  maintenance  and  operating 
events  of  the  dam  and  the  lake. 

The  downstream  embankment  face  should  be  checked  for  seepage  at 
routine  visits,  and  movement  or  settlement  of  the  dam  embankment 
should  be  monitored  by  means  of  surveying  monuments  and  by  measure¬ 
ment  of  the  cracks  in  the  road  pavement. 

4.  Remove  the  fish  trap  if  no  longer  needed.  Otherwise  provide  a  new 
one. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investiga¬ 
tions.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment 
of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation,  and  analyses  in¬ 
volving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspec¬ 
tion  team.  It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 

Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  the  Spillway  Test  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff) ,  or  fractions  thereof.  The  test  flood  provides  a  measure 
of  relative  spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con¬ 
sidering  the  size  of  the  dam,  its  general  condition  and  the  down¬ 
stream  damage  potential. 


PHASE  I  INSPECTION  REPOKT 


LAKE  DENMARK  DAM,  I .D.  NJ 00001 


SECTION  1 !  PROJECT  INFORMATION 


1 . 1  General 

a.  Authority 

This  inspection  was  made  undei  Contract  No.  DACWO1-79-D-0018 
with  the  Philadelphia  District  of  the  Corps  of  Engineers,  In 
accordance  with  the  terms  of  Work  Order  No.  2,  at  the  request 
of  tile  Facilities  Engineer  for  Picatinny  Arsenal. 


b.  Purpose  of  Inspection 

The  visual  inspection  of  l.ake  Denmark  Dam  was  made  on  July  12, 
1979.  The  purpose  of  the  inspection  was  to  make  a  general  assess¬ 
ment  as  to  the  structural  integrity  and  operational  adequacy  of 
the  dam  embankment  and  its  appurtenant  structures. 

c.  Scope  of  Report 

This  report  summarises  available  pertinent  data  relating  to  the 
project;  presents  a  summary  of  visual  observations  made  durinq 
the  field  inspection;  presents  an  evaluation  of  hydrologic  and 
hydraulic  conditions  at  the  site;  presents  an  evaluation  as  to 
the  structural  adequacy  of  the  various  project  features;  and 
assesses  the  general  condition  of  the  dam  with  respect  to  safety. 

1 . 2  Description  of  Project 

a.  Description  of  Dam  and  Appurtenances 

Lake  Denmark  Dam  is  an  earth  and  rock  fill  embankment  about  3b0 
feet  long,  12  feet  high  and  with  a  top  width  varying  from  2f<  to 
140  feet.  U.S.G.S.  mapping  (1914)  indicates  that  this  dam  is 
underlain  by  Pre-Cambrian  gneiss  bedrock.  This  is  a  dense  meta- 
morphic  rock,  containing  numerous  joint  structures,  bedrock 
also  outcrops  in  the  higher  knob  just  east  of  the  spillway,  and 
it  is  likely  that  this  dam  is  founded  on  gneiss  bedrock  over  all 
or  most  of  its  length. 

Overhead  power  cables  and  a  chain-link  security  fence  run  along 
the  full  length  of  the  dam's  crest. 

The  spillway,  located  towards  the  right  of  the  dam,  consists  of 
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rock  fill  with  a  concrete  surface  coating.  The  spillway  crest  is 
at  822.65'  NGVD  and  is  30  feet  long.  A  wooden  foot-bridge  gives 
pedestrian  access  across  the  spillway,  and  a  trash  rack  is  pro¬ 
vided  at  the  base  of  the  security  fence.  Concrete-filled  sacks 
surround  the  edge  of  the  spillway,  and  protect  the  embankment 
fill. 

The  dam  is  provided  with  three  low-level  outlets.  Two  12"  $ 
cast  iron  pipes  pass  through  the  embankment  at  the  right  side  of 
the  spillway.  Inlet  inverts  are  at  elev.  818.05*  NGVD.  Each  pipe 
is  equipped  with  a  gate  valve  and  valve  box  and  is  manually  op¬ 
erated  by  means  of  a  standard  valve  key.  In  addition,  there  is 
a  24"  d  outlet  located  just  to  the  left  of  the  spillway.  The  inlet 
invert  is  at  elev.  815.05*.  Flow  through  this  outlet  is  controlled 
by  two  24"  square  sluice  gates  which  are  installed  in  a  concrete 
valve  well  near  the  centerline  of  the  embankment.  One  sluice  gate 
controls  the  flow  from  the  reservoir  to  the  valve  well  and  the 
other  controls  the  flow  from  the  well  to  the  discharge  channel. 

Both  sluice  gates  are  manually  operated  by  means  of  handwheels, 
installed  at  the  top  of  the  valve  well. 

Approximately  80  feet  downstream  of  the  spillway  crest,  the  dis¬ 
charge  channel  passes  through  five  6'  diameter  concrete  culverts 
under  a  roadway  and  railroad  embankment.  The  downstream  channel 
below  the  culverts  is  narrow  with  high,  steep  sides. 

b.  Location 

Lake  Denmark  Dam  is  located  within  Picatinny  Arsenal,  a  U.S. 

Military  Reservation  in  the  Township  of  Rockaway,  Morris  County, 

New  Jersey.  It  is  accessible  by  means  of  25th  Avenue  which 
passes  immediately  downstream  of  the  embankment. 

c.  Size  and  Hazard  Classification 

Lake  Denmark  Dam  has  a  structural  height  of  12  feet  and  a  reser¬ 
voir  storage  of  3,203  acre-feet.  Since  its  storage  capacity  lies 
in  the  range  1,000  to  50,000  acre-feet,  this  property  governs,  and 
it  is  classified  in  the  dam  size  category  as  being  of  "intermediate" 
size.  A  hazard  potential  classification  of  "high"  has  been  assigned 
to  the  dam  on  the  basis  that  failure  would  result  in  excessive 
damage  to  Building  1200A  immediately  downstream  and  to  arms/  ex¬ 
plosive  storage  bunkers,  roadways  and  railroads  further  downstream. 
Furthermore,  failure  could  cause  overtopping  and  failure  of 
Picatinny  Lake  Dam  10,000  feet  downstream,  and  subsequent  flooding 
of  the  main  industrial  area  of  the  arsenal.  It  is  reasonable 
to  assume  that  Building  1200A  would  be  evacuated  prior  to  failure 
of  the  dam,  but  the  loss  of  more  than  a  few  lives  could  be  expected 
within  the  arsenal  in  the  event  of  overtopping  or  failure. 


Ownership 


Lake  Denmark  Dam  is  owned  by  the  Department  of  the  Army- 
Enquiries  should  be  addressed  to: 

U.S.  Army  Armanent  Research  and  Development  Command 
DRDAR-PSE-E 

Dover,  New  Jersey  07801 
Attention:  C.  Berkowitz 
(201)  328-2462 

Purpose  of  Dam 

The  dam  was  constructed  primarily  to  provide  water  supply  for 
industrial  use  and  fire  protection.  There  is  also  limited 
recreational  use  of  the  lake. 

Design  and  Construction  History 

Lake  Denmark  Dam  was  constructed  around  1900  and  originally  con¬ 
sisted  of  an  earth  and  rock  fill  embankment  with  a  dumped  rock 
fill  spillway.  As  of  1946,  the  dam  still  had  a  rock  fill  spillway, 
but  construction  of  a  road  and  railroad  embankment  on  the  down¬ 
stream  face  of  the  dam  embankment  had  widened  and  strengthened 
the  structure  considerably.  At  this  time,  the  two  12"  ^  cast  iron 
outlet  pipes  were  already  in  place. 

In  late  1967,  the  dam  was  modified  by  surfacing  the  rock  fill 
spillway  with  a  layer  of  concrete.  It  is  believed  that  the  em¬ 
bankment  was  raised  to  its  present  elevation  of  825.45'  NGVD,  and 
that  the  24"  &  outlet  was  installed  at  this  time  also. 

No  major  changes  have  been  made  since  1967. 

Normal  Operating  Procedures 

Operation  of  the  dam  and  reservoir  is  the  responsibility  of  the 
Water  Systems  Tender  who  is  on  24-hour  call.  There  is  no  formal 
operating  procedure  for  the  dam.  Discharge  from  the  lake  over 
the  unregulated  spillway  naturally  balances  with  inflow  from 
Burnt  Meadow  Brook.  When  the  reservoir  level  falls  below  the 
spillway,  the  three  outlets  are  opened  slightly  to  maintain  a 
nominal  flow  in  the  discharge  channel.  The  lake  is  not  lowered 
on  a  regular  basis. 

In  the  event  of  a  forecast  of  heavy  rainfall,  the  operator  will 
open  the  sluices  to  draw  down  the  reservoir  before  the  flood. 

The  operator  works  by  his  own  judgement,  based  on  many  years 
experience,  and  operation  has  thus  far  proved  to  be  satisfactory. 
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However,  no  formal  procedures  exist  to  prevent,  for  instance, 
flooding  of  the  downstream  reaches  from  excessive  discharge  over 
the  spillway. 

1 . 5  Pertinent  Data 

a.  Drainage  Area  4.5  square  miles 

b.  Discharge  At  Dam  Site 


Maximum  known  flood  at  dam  site: 

Ungated  spillway  capacity  at 
elevation  of  top  of  dam: 

Total  peak  discharge  at 
maximum  pool  elevation: 

c.  Elevation  (NGVD) 

Spillway  design  flood  pool: 
Normal  pool : 

Spillway  crest: 

Lake  overflow  (top  of  dam) : 
Streambed  at  centerline  of  dam: 
Maximum  tailwater : 

d.  Reservoir 

Length  of  maximum  pool : 

Length  of  normal  pool : 

e .  Storage  (Acre-feet) 

Design  surcharge : 

Top  of  dam: 

Spillway  crest: 

f .  Reservoir  Surface  (Acres) 

Maximum  pool  (SDF) : 

Top  of  dam: 

Spillway  crest: 
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965  cfs  inflow  (estimated  peak) 
of  October  1903  flood. 

402  cfs  (el.  825.45') 

7,349  cfs  (el.  829.17') 

829.17' 

822.65' 

822.65' 

825.45’ 

813.5' 

825.0'  (estimate) 

13,000  feet  +  (estimate) 

7,000  feet  +  (estimate) 

4,830 

3,203 

2,257 

600  estimate 
380  estimate 
299 


Type: 


Length : 

Height: 

Top  width: 

Side  Slopes  -  Upstream: 

-  Downstream: 

Zoning : 

Impervious  core: 


Cutoff : 


Length  of  weir: 
Crest  elevation: 
Gates : 

U/S  Channel: 

D/S  Channel: 


Regulating  Outlets 


Low-level  outlets : 


Earth  and  rock  fill  embank¬ 
ment. 

360' 

12' 

25'  min.  :  140'  max. 

1 . 5H :1V  (estimate) 
1.5H:1V  (steepest) 

Not  known 

None 

None 

None 


Overflow,  unregulated. 
Rockfill  with  concrete  sur¬ 
face. 

30'  (low-point) 
822.65'  NGVD 
None 

Lake  Denmark 

Through  five  6'  #  culverts 
to  Burnt  Meadow  Brook. 


1.  Two  12"  C.I.  pipes. 
Right  of  spillway. 

2.  One  24"  #  pipe.  Left  of 
spillway. 


Controls: 


1.  Gate  valves. 

2.  Sluice  gates. 


SECTION  2: 


ENGINEERING  DATA 


2.1  Design 

No  design  computations  for  the  dam  are  available.  One  drawing,  dated 
1967,  gives  details  for  resurfacing  of  the  spillway  with  concrete. 

No  data  from  soil  borings,  soil  tests  or  other  geotechnical  data  are 
available.  No  cross-sections  suitable  for  assessing  stability  are 
available.  Data  on  the  hydraulic  adequacy  of  the  spillway  are  contained 
in  the  1962  Passaic  River  Report  and  in  a  1969  Hydrology  and  Hydraulics 
Study  of  the  dams  at  Picatinny  Lake  and  Lake  Denmark. 

Correspondence,  dated  1946,  between  Picatinny  Arsenal  and  the  New 
Jersey  Department  of  Conservation,  Division  of  Water  Policy  and  Supply, 
which  deal  with  the  spillway  and  the  possibility  of  increasing  its 
capacity,  are  on  file. 

2.2  Construction 

Data  is  not  available  concerning  the  as-built  condition  of  the  dam, 
but  construction  history  available  is  presented  in  Section  1.2.f.  No 
data  exist  of  construction  methods  or  borrow  sources,  nor  other  data 
pertinent  to  the  construction  of  the  dam. 

2.3  Operation 

Formal  operation  records  are  not  kept  for  this  dam  and  reservoir.  All 
operation  data  was  obtained  verbally  from  the  Water  Systems  Tender  and 
from  the  Civil  Engineer  for  the  Facilities  Engineering  Division. 

2.4  Evaluation 

a.  Availability 

The  availability  of  engineering  data  is  poor.  All  engineering 
data  quoted  were  available  from  the  Facilities  Engineering  Divi¬ 
sion. 

b.  Adequacy 

The  engineering  data  available,  together  with  that  obtained  in 
the  field,  were  adequate  to  perform  hydrologic  and  hydraulic 
computations.  The  data  was  insufficient  to  perform  even  approx¬ 
imate  computations  of  the  dam’s  stability,  but  an  evaluation  could 
be  made  based  on  visual  observation. 

The  1969  Hydrology  and  Hydraulics  Study  examines  the  effect  down¬ 
stream  of  a  flood  with  an  expected  50-year  return  period.  For 
a  Phase  I  study  this  is  not  adequate,  but  the  report  contains 


some  useful  information  on  the  ground  floor  elevation  of  impor¬ 
tant  downstream  buildings. 

The  1962  Passaic  River  Report  gives  the  predicted  flow  rate  for 
a  PMF ,  but  information  on  the  method  used  to  obtain  the  flow 
rate  is  not  available. 

c.  Validity 

The  plan  of  the  proposed  concrete  surfacing  of  the  spillway  does 
not  correspond  with  the  as-built  condition.  The  spillway  has 
been  rebuilt  since  the  1962  and  1969  studies  were  made,  which 
invalidates  the  rating  curves  used  in  the  studies.  It  should 
be  noted  that  the  rebuilt  spillway  does  not  conform  to  the  one 
suggested  in  the  1962  Passaic  River  Report.  The  Storage  capacity 
of  the  lake,  given  in  the  studies,  appears  to  correspond  approx¬ 
imately  with  that  computed,  up  to  an  elevation  of  818'  NGVD. 

Data  on  dam  length  and  height  do  not  correspond  to  those  found 
during  the  visual  inspection. 
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SECTION  3:  VISUAL  INSPECTION 


3 . 1  Findings 

a.  General 

The  visual  inspection  of  Lake  Denmark  Dam  revealed  that  the  dam 
and  spillway  were  in  serviceable  condition,  but  that  some  remedial 
action  followed  by  a  regular  program  of  inspection  and  repair  is 
required  to  maintain  its  serviceability.  The  reservoir  stage  was 
lowered  below  the  spillway  crest  for  the  inspection. 

b.  Dam 

The  embankment  of  the  dam  is  covered  with  rip-rap  on  upstream  and 
downstream  faces.  It  is  unknown  whether  this  rip-rap  is  also  part 
of  the  interior  of  the  earth  fill  structure.  The  steep  embank¬ 
ment  slopes  south  of  the  roadway  are  covered  with  mature  tree 
growth.  No  seeps  or  springs  were  noted  on  either  east  or  west 
embankments.  The  slopes  adjacent  to  the  outlet  stream  and  spill¬ 
way  also  appeared  dry.  Horizontal  and  vertical  alignment  appeared 
to  be  good. 

Minor,  localized  sliding  of  individual  rip-rap  blocks  on  the 
steep,  south  embankment  were  noted.  Cracks  were  noted  in  the 
asphalt  roadway  crossing  the  dam.  These  cracks  run  parallel  to 
the  dam  axis.  They  may  be  indicative  of  differential  settlement 
or  expansion  and  cracking  of  the  underlying  embankment  material. 

The  headwater  gage  was  in  good  condition. 

c.  Appurtenant  Structures 

1.  Spillway 

The  spillway  was  basically  in  good  condition.  The  concrete  sur¬ 
facing  and  concrete-filled  bags  exhibited  no  sign  of  deterioration. 
The  timber  footbridge  across  the  spillway  was  satisfactory  and 
the  trash  rack  was  clear.  Water  was  not  flowing  over  the  spillway 
at  the  time  of  inspection. 

2.  Downstream  Road-culverts 

The  set  of  five  6*  diameter  culverts  which  pass  the  spillway  dis¬ 
charge  under  the  roadway  appeared  in  satisfactory  condition. 

The  westernmost  culvert  was  partially  blocked  at  the  south  end 
by  rock  rubble.  Alignment  of  the  culverts  was  good.  The  masonry 
support  structure  for  the  culverts  has  been  recently  repointed,  but 
some  trees  are  growing  above  the  culverts. 
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Low-level  Outlets 


All  low-level  outlets  were  operated,  and  seen  to  be  in  good  working 
condition.  On  the  day  of  inspection,  the  reservoir  was  1  to  2  feet 
below  the  spillway  crest.  All  three  low-level  outlets  were  par¬ 
tially  open;  presumably  in  order  to  maintain  a  flow  in  the  channel. 
The  fish-trap  through  which  the  12-inch  diameter  pipes  discharge 
was  totally  deteriorated. 

d.  Reservoir  Area 

Sedimentation  is  reported  to  be  negligible.  The  slopes  surrounding 
the  reservoir  are  steep  and  heavily  wooded,  and  an  access  road 
runs  along  the  right  bank.  At  the  reservoir  rim,  the  slopes 
flatten  out  and  are  grass -covered.  No  evidence  was  found  to  indi¬ 
cate  slope  instability.  At  the  upstream,  north-eastern  end,  the 
reservoir  is  very  shallow  to  swampy.  Some  high-security  storage 
buildings  are  located  on  the  right  bank,  and  a  small-boat  stage 
has  been  built  on  the  left  end  of  the  dam. 

e.  Downstream  Channel 

Dark  gneissic  bedrock  outcrops  in  the  outlet  stream  channel  adja¬ 
cent  to  and  downstream  from  the  spillway.  Joints  in  bedrock  of 
this  type  can  provide  channels  for  leakage  of  water  under  or 
around  a  dam  if  not  identified  and  properly  sealed  during  construc¬ 
tion.  The  downstream  channel  below  the  culvert  structure  is  well 
defined  and  flows  through  a  steep-sided  gorge.  No  evidence  of 
seepage  was  found  in  the  banks.  A -heavy  growth  of  trees  and  veg¬ 
etation  has  developed  on  the  channel  banks,  but  flow  is  not  sig¬ 
nificantly  impeded.  Burnt  Meadow  Brook  joins  Green  Pond  Brook 
approximately  1,200  feet  downstream  of  the  spillway.  The  stream 
flows  over  a  2-foot  high  weir  1,300  feet  downstream  and  passes 
through  an  area  of  storage  bunkers  before  entering  Picatinnv  Lake. 
The  stream  is  crossed  by  road  and  rail  bridges  which  have  great 
importance  for  access  within  the  arsenal. 
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SECTION  4 :  OPERATIONAL  PROCEDURES 


4 . 1  Procedures 

Opeiation  of  the  dam  and  reservoir  is  the  responsibility  of  the  Water 
Systems  Tender  who  is  on  24-hour  call.  Discharge  from  the  lake  over 
the  unregulated  spillway  naturally  balances  with  inflow  from  Burnt 
Meadow  Brook.  When  the  reservoir  level  falls  below  the  spillway,  the 
three  outlets  are  opened  slightly  to  maintain  a  nominal  flow  in  the 
discharge  channel.  The  lake  is  not  lowered  on  a  regular  basis.  In 
the  event  of  a  forecast  of  heavy  rainfall,  the  operator  will  open  the 
sluices  to  draw  down  the  reservoir  before  the  flood. 

The  operator  works  by  his  own  judgement,  based  on  many  years  exper¬ 
ience,  and  operation  has  thus  far  proved  to  be  satisfactory.  However, 
no  formal  procedures  exist  to  prevent,  for  instance,  flooding  of  the 
downstream  reaches  from  excessive  discharge  over  the  spillway. 

4 . 2  Maintenance  of  the  Dam 

The  dam  is  maintained  on  an  irregular  schedule,  as  and  when  the  need 
for  repairs  becomes  pressing.  There  is  no  regular  program  of  inspec¬ 
tion  and  maintenance.  Maintenance  of  the  dam  is  under  the  jurisdiction 
of  the  Facilities  Engineering  Division  of  Picatinny  Arsenal. 

4 . 3  Maintenance  of  Operating  Facilities 

The  operating  facilities  consist  of  the  four  low-level  outlet  sluice 
gates,  and  these  are  under  the  day-to-day  supervision  of  the  Water 
Systems  Tender.  Sufficient  maintenance  has  been  carried  out  to  insure 
that  all  the  facilities  remain  in  good  working  order. 

4.4  Evaluation 

The  operational  procedures  for  Lake  Denmark  Dam  have  so  far  proved 
satisfactory,  but  the  lack  of  formally  approved  procedures  relating 
reservoir  stage,  rainfall  etc.  to  the  number  of  sluices  to  be  opened 
is  not  considered  conducive  to  satisfactory  future  operation. 

The  maintenance  procedures  for  the  operating  facilities  are  considered 
to  be  adequate,  but  the  dam  and  spillway  exhibit  a  lack  of  adequate 
maintenance. 
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SECTION  5:  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  Design 

The  drainage  area  above  Lake  Denmark  Dam  is  approximately  4.5 
square  miles.  A  drainage  map  of  the  watershed  of  the  dam  site 
is  presented  in  Appendix  D. 

The  topography  within  the  basin  is  steeply  to  moderately  sloped. 
Elevations  range  from  approximately  1,200  feet  above  NG\T  at  the 
north-east  end  of  the  watershed  to  about  S20  feet  at  the  dam. 

Land  use  patterns  within  the  watershed  are  mostly  forest,  with 
light  industrial  development.  The  hydraulic  and  hydrologic  studies 
of  1962  and  1969  were  not  used  as  a  basis  for  this  study. 

The  evaluation  of  the  hydraulic  and  hydrologic  features  of  the 
lake  was  based  on  criteria  set  forth  in  the  Corps  Guidelines  and 
additional  guidance  provided  by  the  Philadelphia  District,  Corps 
of  Engineers.  The  SDF  for  the  dam  is  the  PMF. 

The  probable  maximum  flood  (PMF)  was  calculated  from  the  probable 
maximum  precipitation  using  Hydrometeorological  Report  No.  33 
with  standard  reduction  factors.  Due  to  the  small  drainage  area, 
the  ECS  triangular  hydrograph  transformed  to  a  curvi linear  hydro¬ 
graph  was  adopted  for  developing  the  unit  hvdrograph  for  Lake 
Denmark  with  the  aid  of  the  HEC-lDB  Flood  Hydrograph  Computer 
program. 

Initial  and  infiltration  loss  rates,  were  applied  to  the  Probable 
Maximum  Precipitation  to  obtain  rainfall  excesses.  The  rainfall 
excesses  were  applied  to  the  unit  hydrograph  to  obtain  the  PMF  and 
various  ratios  of  PMF  utilizing  program  HEC-lDB. 

The  SDF  peak  outflow  calculated  for  Lake  Denmark  Dam  is  7,349  cfs. 
This  value  is  derived  from  the  PMF,  and  results  in  overtopping  of 
the  dam. 

The  stage-outflow  relation  for  the  spillway  was  prepared  from  field 
notes  and  sketches.  The  reservoir  stage  capacity  was  based  on  the 
U.S.G.S.  Quadrangle  Topographic  Maps.  The  reservoir  stage  storage 
relationship  was  computed  directly  by  the  conic  method,  utilizing 
the  HEC-lDB  program.  The  conic  method  assumes  that  the  reservoir 
capacity  resembles  a  series  of  vertically  stacked  cones.  The  re¬ 
servoir  surface  areas  at  various  elevations  were  measured  by 
planimeters  from  topographic  maps.  Reservoir  storage  capacity 
included  surcharge  levels  exceeding  the  top  of  the  dam,  and  the 
spillway  rating  curve  was  based  on  the  assumption  that  the  dam 
remains  intact  during  routing.  The  spillway  rating  curve  is  pre- 
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sented  in  the  hydrologic  computations. 


A  breach  analysis  indicated  that  the  hazard  potential  for  loss  of 
life  downstream,  due  to  dam  failure  from  overtopping  is  not  sig¬ 
nificantly  greater  than  that  which  exists  without  failure.  At  a 
flow  of  30%  of  the  PMF,  there  will  be  a  rise  of  4.2  feet  in  water 
surface  elevation  at  the  downstream  reach  due  to  dam  failure.  This 
increases  the  potential  for  damage  to  property,  but  not  significantly 
for  loss  of  life,  since  the  endangered  buildings  are  unoccupied 
storage  bunkers.  It  is  reasonable  to  assume  that  Building  1200A, 
immediately  downstream  of  the  dam,  would  be  evacuated  prior  to  failure. 
A  drawdown  computation  was  made  to  determine  the  time  required  to 
lower  the  reservoir  from  the  spillwav  crest  elevation  to  an  ele¬ 
vation  of  815.8'  NGVD,  the  assumed  lowest  elevation  for  drawdown. 

With  all  outlets  open  and  a  constant  inflow  of  2  cf s/square  mile, 
the  time  to  lower  the  reservoir  is  55  days.  This  is  grossly  inade¬ 
quate  for  emergency  draining  of  the  reservoir  and  additional 
emergency  facilities  should  be  considered. 

Experience  Data 

The  greatest  known  flood  to  have  occurred  at  this  site  was  in 
October,  1903,  before  the  existing  dam  was  constructed.  No  re¬ 
cords  of  reservoir  stage  or  spillway  discharge  are  maintained 
but  it  is  known  that  the  dam  has  not  been  overtopped  in  its  pre¬ 
sent  form. 

Visual  Observation 

Industrial  development  immediately  below  the  dam  is  light. 

Building  1200A  is  located  approximately  200  feet  below  the  left 
embankment,  and  running  across  the  dam  are  overhead  electric  cables, 
a  road  and  a  railroad.  In  the  floodpath  are  storage  bunkers  and 
important  access  bridges,  and  below  Picatinny  Lake  is  the  main 
industrial  center  of  the  arsenal. 

Overtopping  Potential 

A  storm  of  magnitude  equivalent  to  the  SDF  would  cause  overtopping 
of  the  dam  to  a  height  of  3.7  feet.  Computations  indicate  that 
the  dam  can  pass  approximately  22%  of  the  PMF  without  overtopping 
the  dam  crest.  Since  the  PMF  is  the  Spillway  Design  Flood  (SDF) 
for  this  dam,  and  since  the  hazard  potential  for  loss  of  life 
downstream  due  to  dam  failure  caused  by  overtopping  is  not  signi¬ 
ficantly  greater  than  that  which  exists  without  failure,  the 
spillway  capacity  for  Lake  Denmark  Dam  is  assessed  as  "inadequate." 
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SECTION  6 


STRUCTURAL  STABILITY 


Evaluation  of  Structural  Stability 

a.  Visual  Observations 


There  are  no  major  signs  of  distress  in  the  embankments  or  spill- 

WaL  Denmark  Dam-  Horizontal  and  vertical  alignments  are 

good.  The  parallel  cracks  found  in  the  road  pavement  may  be 
indicative  of  settlement  of  the  downstream  face  and  should  be 

TctionronV?Ut  it^iS  possihle  that  the  cracks  are  due  to  frost 
action  on  the  road.  Large  trees  in  the  spillway  area  and  on  the 

steep  downstream  embankment  face  could  pose  a  threat  to  stability. 
The  downstream  slope  appears  rather  steep  and  should  be  regraded. 


b.  Design  and  Construction  Data 


No  design  computations  relating  to  stability  were  uncovered  during 
the  report  preparation  phase.  No  embankment  or  foundation  soil 
parameters  are  available  for  carrying  out  a  conventional  stability 
®mban*anent .  No  construction  data  or  specifications 
relating  to  the  degree  of  embankment  compaction  are  available  for 
use  m  the  stability  analysis.  The  cross-sections  shown  on  the 
rawing  need  to  be  validated  to  be  meaningful  for  a  stability 
analysis.  1 


c.  Operating  Records 


No  operating  records  are  available  relating  to  the  stability  of 
the  dam.  The  dam  and  spillway  have  served  satisfactorily  since 
the  widening  and  rehabilitation  in  the  early  1940* s. 

d.  Post-Construction  Changes 


A  history  of  the  dam  is  given  in  Section  1.2.f.  The  principal 
changes  relating  to  the  stability  of  the  dam  are:  the  widening 
°  e  am  y  building  the  road  and  rail  embankment  downstream, 
1967PrOViSi°n  °f  COnCrete  surfacin?  on  the  rockfill  spillway  in 


e.  Static  Stability 

A  static  stability  analysis  was  not  performed  for  Lake  Denmark 
Dam  because  the  lack  of  data  on  which  to  base  assumptions  of 
material  properties  and  embankment  cross-sections  might  produce 
misleading  results.  The  recommended  remedial  actions  must  be 
implemented  in  order  to  decrease  the  risk  of  local  failure,  but 
based  on  the  findings  of  the  visual  inspection,  the  preliminary 
assessment  of  static  stability  is  that  it  is  satisfactory. 
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IJowevcr,  this  can  only  be  confirmed  by  detailed  analysis,  based  on 
additional  information  on  constituent  rockfill  and  soil  parameters, 
oundation  conditions  and  embankment  cross-sections. 

Seismic  Stability 


Two  faults  are  mapped  several  hundred  feet  west  of  the  dam,  along 
the  base  of  Green  Pond  Mountain.  These  are  very  ancient  faults 
sre  considered  to  be  completely  inactive. 

The  dam  is  located  in  Seismic  Zone  1,  as  defined  in  Recommended 
uidelmes  for  Safety  Inspection  of  Dams,  prepared  by  the  Corps 
of  Engineers.  In  general,  projects  located  in  Seismic  Zones  0, 

•T!  L1"37  be.assumed  to  present  no  hazard  from  earthquake,  pro- 
vi  ed  the  static  stability  conditions  are  satisfactory  and  con¬ 
ventional  safety  margins  exist.  Since  static  stability  safety 
factors  are  considered  to  be  adequate,  seismic  stability  may  be 
assumed  to  be  satisfactory. 


SECTION  7: 


ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Safety 

The  dam  has  been  inspected  visually  and  a  review  has  been  made  of 
the  available  engineering  data.  This  assessment  is  subject  to 
the  limitations  inherent  in  the  visual  inspection  procedures 
stipulated  by  the  Corps  of  Engineers  for  a  Phase  I  report. 

The  adequacy  of  Lake  Denmark  Dam  is  in  question  because  the  dam 
does  not  have  adequate  spillway  capacity  to  pass  the  PMF  without 
overtopping.  The  dam  is  considered  to  be  able  to  withstand  some 
overtopping  without  being  breached,  but  the  predicted  overtopping 
of  3.7  feet  in  the  event  of  a  PMF  carries  with  it  the  danger  of 
progressive  failure.  The  dam's  present  spillway  capacity  is  only 
about  22%  of  the  PMF. 

No  definitive  statement  pertaining  to  the  safety  of  the  embank¬ 
ment  can  be  made  without  acquisition  of  embankment  and  foundation 
material  engineering  properties  and  determination  of  phreatic 
levels  in  the  downstream  part  of  the  embankment.  The  present 
embankment,  however,  has  performed  adequately  since  its  construc¬ 
tion,  without  failure  or  major  evidence  of  instability. 

b.  Adequacy  of  Information 

The  information  uncovered  was  adequate  to  perform  hydraulic  and 
hydrologic  computations.  The  data  was  insufficient  to  perform 
even  an  approximate  computation  of  the  dam's  stability.  An 
assessment  of  the  dam  could  be  made  by  visual  observation  only. 

c.  Urgency  of  Studies 

All  recommended  studies  should  be  conducted  under  the  supervision 
of  an  Engineer  who  is  experienced  in  the  design,  construction  and 
inspection  of  dams. 

A  more  precise  hydrologic  and  hydraulic  analysis  of  the  dam  should 
be  conducted  within  six  months,  to  determine  the  need  and  type 
of  mitigating  measures  necessary.  This  should  include  the  instal¬ 
lation  of  a  tailwater  gage,  and  determination  of  the  ability  of 
the  dam  to  withstand  overtopping. 

Observation  wells  or  piezometers  should  be  installed  in  the  bore 
holes  in  the  downstream  slope  of  the  embankment  to  obtain  soil 
samples  and  to  determine  the  location  of  the  phreatic  surface. 

The  borings  should  be  logged  according  to  the  Unified  Soil  Class- 
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ification  system  by  qualified  personnel  and  samples  taken  to 
determine  the  values  of  pertinent  fill  parameters.  Stability 
analyses  should  then  be  performed  in  accordance  with  Chapter 
4.4  of  the  Corps  Guidelines.  This  work  should  be  commenced 
within  12  months. 

A  complete  topographic  survey  of  the  dam  area  should  be  made 
within  12  months,  in  order  to  develop  a  detailed  plan  and  several 
cross-sections  of  the  dam.  The  location  of  utilities  on  the  dam 
should  be  shown  in  the  drawings,  and  any  benchmarks  shown.  The 
headwater  gage  datum  should  be  checked  during  the  survey. 

7 . 2  Remedial  Measures 


a.  Alternatives  for  Increasing  Spillway  Capacity 

Alternatives  for  increasing  spillway  capacity  are  as  follows: 

1.  Increase  the  dam  height,  thus  permitting  a  higher  discharge 
to  pass  over  the  spillway  and  reducing  the  possibility  of 
overtopping . 

2.  Lower  the  weir  crest  elevation. 

3.  Widen  the  weir  structure. 

4.  A  combination  of  any  of  the  above  alternatives. 

b.  Other  Remedial  Measures,  to  be  undertaken  within  12  months. 

1.  Remove  all  debris  blocking  the  downstream  road  culverts  and 
the  channel  above  the  culverts. 

2.  Remove  all  trees  from  the  dam  crest  and  downstream  slope, 
from  the  spillway  area  and  from  above  the  culvert  structure. 
Regrade  the  downstream  slope. 

c.  Recommendations 

The  following  additional  action  is  recommended. 

1.  Consider  providing  additional  low-level  outlet  facilities. 

2.  Establish  a  flood  warning  system  for  the  downstream  communi¬ 
ties  within  three  months. 

3.  Review  the  present  operational  procedures,  and  develop  specific 
guidelines  on  valve  operation  and  emergency  procedures.  The 
guidelines,  to  be  agreed  upon  by  upstream  and  downstream  users 
and  by  all  parties  concerned,  should  be  implemented  within  12 
months . 
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4.  Remove  the  fish  trap  if  no  longer  needed.  Otherwise  provide 
a  new  trap. 

d.  0  &  M  Procedures 

A  formalized  program  of  annual  inspection  of  the  dam  by  an  ex¬ 
perienced  party  should  be  initiated,  utilizing  the  standard 
visual  check  list  in  this  report.  Headwater  and  tailwater  gages 
should  be  read  out  during  severe  rain  storms  and  at  routine  op¬ 
erating  and  maintenance  visits  to  the  dam.  A  permanent  log 
should  be  kept  of  all  maintenance  and  operating  events  of  the 
dam  and  the  lake.  The  downstream  embankment  face  should  be  checked 
for  seepage  at  routine  visits,  and  movement  or  settlement  of  the 
dam  embankment  should  be  monitored  by  means  of  surveying  monuments 
and  by  measurement  of  the  cracks  in  the  road  pavement . 
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SPILLWAY  PLAN  -  SECTIONS  Plan  available  showing  extent  of  concrete  work  needed  to  surface 

spillway  (Drg.  DP-143963,  F.E.D.  Picatinny) . 

-  DETAILS  No  sections  or  details  available. 


CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
(continued) 


MAINTENANCE  OPERATION  RECORDS  None  kePfc 


APPENDIX  B 
PHOTOGRAPHS 

(Taken  on  July  12,  1979) 


Lake  Desimark  Dam 


Photo  No.  1  -  Overall  view  of  upstream  face  of  dam.  Note  the  heavy 
tree-growth  on  the  dam,  the  spillway  to  the  right  of  center  and  the 
boating  facilities  to  the  left.  Note  also  the  power  cables  across 
the  dam  and  the  building  downstream. 


Photo  No.  2  -  View  of  left  side  of  spillway.  Note  the  deterioration  of 
the  concrete  rendering  at  the  downstream  toe,  and  the  rockfill  protruding 
through  the  level  surface.  The  trash  screen  can  just  be  seen  behind  the 
footbridge,  at  the  base  of  the  security  fence. 


Lake  Denmark  Dam 


Photo  No.  3  -  View  of  right  side  of  spillway.  Discharge  from  the  lake 
was  through  the  two  12"  diameter  low-level  outlets.  What  is  assumed 
to  have  been  a  fish  trap  at  the  discharge  end,  is  now  totally  deteriorated. 


Photo  No.  4  -  Detail  of  the  gate-valve  operators  in  the  open  valve  pit 
to  the  left  of  the  spillway,  controlling  a  single  24"  diameter  low- 
level  outlet.  All  valves  were  demonstrated  to  be  operable. 


Lake  Denmark  Dam 


Photo  No.  5  -  View  of  rock  outcrop  in  the  center  of  the  downstream  face 
of  the  dam.  The  road  and  railroad  downstream  of  the  dam  are  essential 
access  routes  within  the  arsenal. 


Photo  No.  6  -  View  of  the  left  side  of  the  dam  embankment  taken  from 
the  outcrop. 


Photo  No.  7  -  View  of  the  upstream  end  of  the  72"  diameter  concrete 
road  culverts  which  carry  the  discharge  from  below  the  spillway/  under 
the  road  and  railroad.  Note  the  generally  good  level  of  maintenance. 


Lake  Denmark  Dam 


Photo  No.  9  -  View  of  downstream  channel,  below  road  culverts.  Note 
that  the  channel  is  cut  in  the  bedrock  and  that  the  valley  sides  are 
steep  and  tree-covered. 


Photo  No.  10  -  View  of  railroad  bridge  1,700  feet  downstream  of  aam. 
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appendix  c 

SUMMARY  OF  ENGINEERING  DATA 


L 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

Name  of  Dam :  _ _ Lake  Denmark  Dam _ _ 

Drainage  Area  Characteristics :  Wooded ,  mountain  area  mostly  undeveloped. 
Elevation  Top  Normal  Pool  (Storage  Capacity)  :  822.65'  NGVP  (2,257  acre-feet) 

Elevation  Top  Flood  Control  Pool  (Storage  Capacity) s  _ N /A _ 

Elevation  Maximum  Design  Pool:  (SDF)  829.2*  NGVP  (4,830  acre-feet) 

Elevation  Top  Dam:  825.45'  NGVP  (3,023  acre-feet) 

SFILLWAY  CREST 

a.  Elevation  _ 822.65*  NGVP  _ 

b .  Type  _ Unregulated  broad-crested  weir  -  concrete 

c.  Width  _ 25J _ 

d.  Length  _ 30J _ 

e.  Location  Spillover  Right  end  of  embankment. 

f.  No.  and  Type  of  Gates  Non** • _ 

OUTLET  WORK 

a .  Type  Three  pipes  through  embankment  one  -  24”  p  with  sluice  gate 

two  -  12"  c<  with  aate  valves. 

b.  Location  Two  12"  <l-left  of  spillway,  24"  p-right  of  spillway. _ 

c.  Entrance  Inverts  Two  12"^-elev.  818.05'  (assumed),  24"  p-elev.  815. 50* 

(assumed) 

d.  Exit  Inverts  Two  12"  p-elev.  817.05',  24"  P-elev.  814.50' 


e.  Emergency  Draindown  Facilities  _ None . 

HYDROMETEOROLOGICAL  GAGES 

a .  Type  _ None _ 

b.  Location  _ None _ 

c.  Records  ___ _ None _ 

MAXIMUM  NON-DAMAGING  DISCHARGE  402  cfs 
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